



























































































1 In Norway, punctuality is measured at some importat stations too. 










































2 (Barber et. al 2007) and (Koutsopoulos, Wang 2007) give an overview of different simulation tools. 
3 (Radtke, Bendfeldt 2001) suggest 50–100 simulations. 
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4 Simulation tools often allow unscheduled overtakings in the case of disruptions but the dispatcher might choose the overtaking based on criteria 














































5 It should be noted that the observed delays are the sum of the initial delays and the consecutive delays. 
6 (de Fabris, Longo & Medeossi 2008) describe a method to analyze the actual operation. 



























Morning Day Afternoon Other time Total










































8 Microscopic models require more detailed data than do the simpler models. In some countries these data are difficult to procure, but in Denmark 


































































































































































































































passenger delays No Partly Partly Partly Partly Yes Yes 
Complexity of the 
method 
Very 














matrix OD matrix 
Passengers may 
predict delays in 
the future (full 
information is 
assumed) 
No No No Yes Yes Partly Can be incorporated
Passengers may 
arrive before time 
if a better con-
nection emerges 
No No No Yes Yes Yes Yes 






































































Set up of delay distribution
Simulation of operation Export to passenger delay model






















































































































































































































































































  Service frequency  Travel time  Combined 
Frequency  Yes  No  Yes 
In vehicle time  No  Yes  Yes 
Total travel time  No  No  Rough estimate 
Capacity restrictions  No  No  No 
Complexity  Low  Low  Low 
Required data  Realized timetable  Realized timetable  Realized timetable 








































9 In Denmark, an unplanned delay is valued twice as much as travel time (including scheduled delays) (Danish Ministry of Transport 2006). 
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